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The asymmetric unit of the title compound, C 2 8H 2 iN0 3 S, 
contains two molecules with similar geometries. The thia- 
zolidine rings adopt half-chair conformations while the 
pyrrolidine and the diketo-substituted five-membered carbo- 
cyclic rings are in envelope conformations with the spiro C 
atoms at the flaps. In one molecule, the phenyl ring forms 
dihedral angles of 57.76 (12) and 71.79 (12)° with the fused 
benzene rings and the fused benzene rings form a dihedral 
angle of 57.75 (13)°. The corresponding dihedral angles in the 
other molecule are 60.04 (12), 72.93 (12) and 54.51 (13)°. The 
molecular structure is stabilized by intramolecular C— H- ■ O 
hydrogen bonds, which generate 5(6) ring motifs. In the 
crystal, molecules are linked via C— H- • O and C— H- ■ -N 
hydrogen bonds into layers lying parallel to the ab plane. 

Related literature 

For related structures and background references, see: Wei et 
al. (2011a,fe,c); Kumar et al. (2010). For hydrogen-bond motifs, 
see: Bernstein et al. (1995). For ring conformations, see: 
Cremer & Pople (1975). For the stability of the temperature 
controller used in the data collection, see: Cosier & Glazer 
(1986). For bond-length data, see: Allen et al (1987). 




Experimental 

Crystal data 

C 28 H 21 N0 3 S 
M, = 451.52 
Monoclinic, P2/c 
a = 19.3315 (6) A 
b = 9.6523 (3) A 
c = 29.9731 (8) A 
P = 127.817 (2)° 

Data collection 

Bruker SMART APEXII DUO 

CCD area-detector 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
= 0.925, T max = 0.973 

Refinement 

R[F 2 > 2a(F 2 )] = 0.066 
wR(F 2 ) = 0.155 
S = 1.02 

12947 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 4418.1 (2) A J 
Z = 8 

Mo Ka radiation 
fl = 0.18 mm~' 
T = 100 K 

0.44 x 0.22 x 0.16 mm 



47347 measured reflections 
12947 independent reflections 
7530 reflections with / > 2o(I) 
Rf„, = 0.067 



595 parameters 

H-atom parameters constrained 
A/w = 0.45 e A~ 3 
Ap mi „ = -0.49 e A~ 3 



D-H-A 




D-H 


H- ■ A 


D- ■ A 


D-H-A 


C15A-m5A- 


■OlA' 


0.95 


2.51 


3.235 (3) 


134 


C16B-H16B- ■ 


■NIB" 


0.95 


2.48 


3.383 (3) 


159 


C18B-H18B- ■ 


■02B 


0.99 


2.33 


3.070 (4) 


131 


C18A-H18C-- 


■02A 


0.99 


2.40 


3.167 (4) 


133 


C19A-H19A-- 


■OlA 


1.00 


2.37 


3.075 (4) 


127 


C19B-H19B-- 


■OIB 


1.00 


2.40 


3.086 (4) 


125 


C23A-H23A-- 


■01B m 


0.95 


2.50 


3.209 (4) 


132 


C23B-H23B- ■ 


■OlA 


0.95 


2.58 


3.227 (4) 


126 


Symmetry codes: (i) — x - 


hl,-v + 2, - 


z + 2: (ii) -x- 


r 2, -y, -z + 2; (iii) 


x — l,y, z. 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6489). 
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7'-Phenyl-5',6',7',7a'-tetrahydrodipiro[indan-2,5'-pyrrolo[l,2-c][l,3]thiazole-6',2"-indaii]-l,3,l"- 
trione 

A. C. Wei, M. A. Ali, T. S. Choon, C. K. Quah and H.-K. Fun 
Comment 

As part of our ongoing search for novel heterocyclic compounds with antitubercular activity (Wei et al, 2011a,b,c), our 
group has synthesized the title compound as described below. 

The asymmetric unit (Fig. 1) of the title compound consists of two independent molecules (A and B), with comparable 
geometries. The thiazolidine (S1/N1/C26-C28) rings are twisted about S1-C27 bonds, with puckering parameters (Cremer 
& Pople,1975) Q = 0.423 (2) A and cp = 22.4 (3)°; and Q = 0.443 (2) A and <p = 203. 1 (3)°, in molecules ,4 and B, respectively, 
thereby adopting a half-chair conformation. The pyrrolidine (N1/C9/C10/C19/C27, puckering parameters Q = 0.489 (3) A 
and <p = 245.0 (3)° with atom C10A at the flap; and Q = 0.485 (3) A and <p = 65.8 (3)° with atom C10B at the flap, in 
molecules A and B, respectively) and five-membered carbocyclic (C1/C2/C7-C9, puckering parameters Q = 0.176 (3) A 
and q> = 138.9 (9)° with atom C9A at the flap; and Q = 0.153 (3) A and cp = 319.9 (10)° with atom C9B at the flap, in 
molecules A and B, respectively) rings are in envelope conformations. Bond lengths (Allen et al., 1987) and angles are 
within normal ranges and are comparable to the related structures (Kumar et al, 2010; Wei et at, 2011a,b,c). In molecule 
A, the phenyl (C20A-C25A) ring forms dihedral angles of 57.76 (12) and 71.79 (12)° with the two benzene (C2A-C7A and 
C12A-C17A) rings, respectively and the two benzene rings form a dihedral angle of 57.75 (13)°. The corresponding dihedral 
angles in molecule B are 60.04 (12), 72.93 (12) and 54.51 (13)°. The molecular structure is stabilized by intramolecular 
C18A-H18C-02A, C18B-H18B-02B, C19A-H19A 01A and C19B-H19B 01B hydrogen bonds (Table 1), which 
generate S(6) ring motifs (Fig. 1, Bernstein et al., 1995). 

In the crystal, Fig. 2, molecules are linked via intermolecular C15A-H15A- 02A, C16B-H16B-N1B, 
C23A-H23A - 01B and C23B-H23B-01A hydrogen bonds (Table 1) into two-dimensional layers parallel to the afo-plane. 

Experimental 

A mixture of (Z)-(2-benzylidene)-2,3-dihydro-l//-indene-l-one (0.001 mol), ninhydrin (0.001 mol) and thiazolidine-4- 
carboxylic acid (0.002 mol) (1 : 1 :2) was dissolved in methanol (10 ml) and refluxed for 4 h. After completion of the reaction 
as evident from TLC, the mixture was poured into crushed ice. The precipitated solid was filtered, washed and recrystallized 
from a petroleum ether-ethyl acetate mixture (1:1) to afford the title compound as yellow blocks. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model with C-H = 0.95-1.00 A and £/j S0 (H) = 1.2 
UUQ. 
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Figures 



Fig. 1. The molecular structure of the title compound showing 50% probability displacement 
ellipsoids for non-H atoms. Intramolecular hydrogen bonds are shown as dashed lines. 



Fig. 2. The crystal structure of the title compound, viewed along the b axis. H atoms not in- 
volved in hydrogen bonds (dashed lines) have been omitted for clarity. 



y-Phenyl-S'^VyVya'-tetrahydrodipiroIindan^^ 1 - pyrrolo[1,2-c][1,3]thiazole-6',2"-indan]-1,3,1 "-trione 



Crystal data 




C 28 H2iN0 3 S 


F{000) = 1888 


M r = 451.52 


D x = 1.358 MgnT 3 


Monoclinic, Pile 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2yc 


Cell parameters from 8142 reflections 


a = 19.3315 (6) A 


6 = 2.3-29.7° 


6 = 9.6523 (3) A 


H = 0.18 mm -1 


c = 29.9731 (8) A 


T= 100 K 


(3= 127.817(2)° 


Block, yellow 


V= 4418.1 (2) A 3 

Z=8 


0.44 x 0.22 x 0.16 mm 


Data collection 




Bruker SMART APEXII DUO CCD area-detector 


12947 independent reflections 


diffractometer 


Radiation source: fine- focus sealed tube 


7530 reflections with / > 2a(i) 


graphite 


R int = 0.067 


cp and co scans 


©max = 30.1°, 0 m i n = 1.3° 



Absorption correction: multi-scan , „_ 

h = -21— >27 

Jt = -13-»13 
/= -41^42 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 





(SADABS; Bruker, 2009) 
7 min = 0.925, 7 max = 0.973 
47347 measured reflections 

Refinement 

Refinement on F 
Least-squares matrix: full 

R[F 2 > 2o(F 2 )} = 0.066 
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wR(F 2 ) = 0.155 
S= 1.02 

12947 reflections 
595 parameters 
0 restraints 



H-atom parameters constrained 

w = l/[a 2 (F 0 2 ) + (0.0595P) 2 + 1.4465P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.45 e A" 3 
Ap mi „ = -0.49eA" 3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TT- *IT1 
^iso ' ^eq 


S1A 


0.62967 (4) 


0.26781 (6) 


0.97231 (3) 


0.02670 (15) 


OlA 


0.53829 (10) 


0.50566 (16) 


0.83979 (6) 


0.0202 (3) 


02A 


0.65120 (10) 


0.80602 (18) 


0.99202 (6) 


0.0279 (4) 


03A 


0.39540 (10) 


0.75090 (15) 


0.79654 (6) 


0.0202 (3) 


N1A 


0.57530 (11) 


0.52837 (18) 


0.95265 (7) 


0.0171 (4) 


CIA 


0.55815 (13) 


0.6143 (2) 


0.86534 (8) 


0.0168 (5) 


C2A 


0.59616 (14) 


0.7378 (2) 


0.85871 (9) 


0.0174 (5) 


C3A 


0.60336 (14) 


0.7671 (2) 


0.81616(9) 


0.0222 (5) 


H3AA 


0.5827 


0.7042 


0.7860 


0.027* 


C4A 


0.64194 (15) 


0.8918(3) 


0.81962 (10) 


0.0272 (6) 


H4AA 


0.6467 


0.9158 


0.7909 


0.033* 


C5A 


0.67402 (16) 


0.9831 (3) 


0.86471 (10) 


0.0284 (6) 


H5AA 


0.7002 


1.0678 


0.8659 


0.034* 


C6A 


0.66852 (15) 


0.9527 (2) 


0.90770 (10) 


0.0253 (5) 


H6AA 


0.6914 


1.0141 


0.9386 


0.030* 


C7A 


0.62811 (14) 


0.8285 (2) 


0.90376 (9) 


0.0205 (5) 


C8A 


0.61574 (14) 


0.7684 (2) 


0.94378 (9) 


0.0195 (5) 


C9A 


0.55364 (14) 


0.6436 (2) 


0.91497 (8) 


0.0166 (4) 


C10A 


0.45760 (14) 


0.6739 (2) 


0.89214 (8) 


0.0167 (5) 


C11A 


0.40732 (14) 


0.7725 (2) 


0.84090 (9) 


0.0166 (4) 


C12A 


0.37781 (13) 


0.8917(2) 


0.85542 (8) 


0.0155 (4) 


C13A 


0.32921 (14) 


1.0064 (2) 


0.82197 (9) 


0.0186 (5) 


H13A 


0.3120 


1.0158 


0.7849 


0.022* 



sup-3 



supplementary materials 



1 a a 
C14A 


a in/ZQi c\ c\ 
U.3UOO / (ID) 


1.1 UD / (2) 


A O A A 1 O /A\ 

U.o443o (y) 


A AT 1 *7 /C\ 
U.UZ1 / (D) 


TJ 1 A A 


A T717 

U.Z 15 1 


1 1 0/1 1 

1. 1543 


U.oZZD 


U.UZo^ 


/"< 1 c a 
CI jA 


a 11701 /i c\ 
U.33Zo3 (ID) 


1 AGAG f~)\ 

i.uyuy (2) 


A OGGTO fCi\ 

u.oyyzo (y ) 


A AT 1 n /c\ 
U.UZ1U (D ) 


i i 1 e A 

hll J A 


n 1 1 /;a 


1 1 C A A 

i.i Dyy 


A A 1 A 1 

u.y 141 


A ATC* 

U.UZD* 


1 £ a 

CloA 


a iok/: /i /i \ 
U.3olDo (14) 


U.y / / 1 (2) 


A GIT A G /G\ 

u.y3Z4y (y) 


A A 1 OA /C\ 

U.Uloy (D) 


riloA 


a inm 


A G^O 


A G/^G7 

u.yoy / 


A ATI * 

U.UZ3^ 


/~1 1 -7 A 

CI /A 


a /iatac ^1 /i\ 
U.4U3^D (14) 


U.O /DO (2) 


A G 1 A 1 A ZO\ 

u.yiui4 (o) 


A A 1 & A f A\ 

U.U104 (4) 


CloA 


A /ICTOO / 1 A\ 

U.4DZOO (14) 


U. /42o (2) 


A G1/;o 1 (Q\ 

u.y30oi (y) 


A A 1 7C (C\ 

U.U1 /D (D) 


I I 1 O A 

riloA 


a /n 1 7 
U.4Z1Z 


U.052 / 


u.y4Do 


A AT 1 * 

U.UZ1 


1 [ i or 1 

hlloC 


U.D1Z4 


A *7 £. 1 1 

U. /oil 


A G*7T 1 

u.y /zi 


A AT 1 * 
U.UZ1 * 


ciyA 


A /IT 1 1 O H 1"\ 

U.4Z13o (13) 


U.D22D (2) 


A 07/COQ /0\ 

u.o /ooy (o ) 


A A 1 C 7 SA\ 

U.U1D / (4) 


Tj in a 

hliyA 


A /I TA/1 

U.4ZU4 


A /I A/1 1 

U.4y41 


A O A A A 

U.o444 


A A 1 A* 

u.uiy^ 


Pin A 

CZUA 


A Tffin 1 C\ A \ 

u.3zyyi (14) 


A /1GG1 

u.4yy3 (2) 


A 0 CO 1 1 

U.oDoll (y) 


A A 1 £.1 (A \ 
U.U103 (4 ) 


CZ1A 


A 1 P\C\A 7 /1 A\ 

U.3Uy4Z (14) 


A /I COG 

U.4D2y (2) 


a omm /a\ 

u.oyzy / (y) 


A A 1 OA /C\ 
U.Uloy (D) 


I IT 1 A 
1 1 _ 1 A 


A 1C/17 

U.3D4 / 


A /I/IAQ 

u.^t^uy 


\J.y5Z5 


A ATI* 

U.UZ3 


CZZA 


A 111 1 O /I C\ 

U.ZZ31o (ID) 


A A "\ A A /">\ 

U.424U (2) 


A 0*7A/1 1 /A\ 

u.o /U4i (y) 


A AT 1 A /C\ 

u.uziy (D) 


OTT A 

rlZZA 


U.Z1UD 


A IGA/^ 

u.3yuo 


A OG/1 C 

U.oy4D 


U.UZo^ 


CZ3A 


U.1DD4D (ID) 


A A A 1 A 

U.443U (2) 


A O 1 1 C*7 /A\ 

U.ol3D / (y) 


A ATT*7 /C\ 
U.UZZ / (D) 


I TOT A 

riZ3A 


A AG£Q 

U.uyoo 


A /1 1 1 G 

U.42iy 


A 7GQ/i 

u. /yoo 


A AT7* 
U.UZ /* 


CZ4A 


A 17/IC1 /"I C\ 

U.l /4M (ID) 


A A A1 C 

U.4^3D (2) 


A *7*70*7G f\ A\ 

U. / IIS fy (1U) 


A ATCT /C\ 

U.UZDZ (D) 


I IT 1 A 

riZ4A 


n 1 7G£ 
U. IZoO 


A CAQO 

u.Duys 


A 71QQ 

u. / 3yy 


A A1A* 

U.U3U 


PTC A 

CZDA 


a i/:m A f \ A \ 
U.ZOU34 (14) 


A C 1 AG /'OA 

u.Diyy (2) 


A OAAA/1 /A\ 

u.ouuy4 (y) 


A ATAA /C\ 
U.UZUU (D) 


i nc a 
hlZDA 


A T*7T C 
U.Z /ZD 


U.DD32 


U. / /OO 


A AT/1 * 
U.UZ4* 


CZoA 


A /1G£77 /l /I \ 

U.4yo / / (14) 


A A A A 1 

U.44U1 (2) 


u.yzoD3 (y) 


A A 1 Q1 ( ^\ 

U.Ulo3 (D ) 


1 IT/ A 

hlZoA 


A /IOC'] 

U.4oD3 


A /1 1 AC 

U.43UD 


A GC£"7 

u.yDo / 


A ATT * 
U.UZZ* 


a 

C2 /A 


U.D14oy (14) 


U.2y/D (2) 


a ni si a\ 
U.yiDo3 (1U) 


A ATI A /C\ 

U.UZ3y (D) 


TJT7 A 

rlZ / A 


a cmn 
U.DU3U 


u.2y ii 


A 070C 

U.o /oD 


A ATG* 

u.uzy 


imp 
rlZ /C 


A /170A 

U.4 /oU 


A TOCO 

U.22Dy 


A G 1 C C 

u.y 1DD 


A ATG* 

u.uzy 


no a 
C2oA 


A /^C/1 OC /I A \ 

U.oD4oD (14) 


A A CAT /">\ 

U.4DU2 (2) 


A G7/1 1 1 fCi\ 

u.y /4i3 (y ) 


A ATA1 /'CA 
U.UZU3 (D ) 


I TOO A 

1 l_oA 


A 7A7Q 

u. /uzy 


A /17QA 

u.4 /yu 


1 A. 1 11 

1.U133 


A AT/1 * 
U.UZ^ 


rlZoC 


A /^71/1 
U.O fJH 


A A £.HC\ 

U.40 /U 


A GCA1 

U.yDU3 


A AT/1 * 

U.UZ4 


C 1 Yi 


1 1 7 C 1 G /■/! \ 

l.lZDiy (4 ) 


A C 1 A7A /'/iA 

U.D 1U /U (o ) 


A G701 0 f1\ 

U.y /Z3o (3 ) 


A ATCT/1 (\ C\ 

U.UZDZ4 (ID) 


<Jlr> 


1 A1 ^71 (\ C\\ 

1.U3D 15 (1U) 


u.2//yo (10) 


U.o3o3o (o ) 


A AT 1 o n\ 

U.UZlo (3 ) 


L/Zr5 


1 1 ( 1 g\ 
l.lZooo (1U) 


A All /I 0 / 1 £>\ 

U.U3342 (10) 


A QOOG7 (&\ 

u.yozy / (o) 


A AT/1 T 

U.UZ4Z (4 ) 


<J3B 


A OOTCC / 1 A\ 

U.ooZDD (1U) 


f\ f\A AC1 C\ 

U.U4403 (lo) 


A TO/'/:/' 

U. /oooo (0) 


A AT 1 1 /"]\ 

U.UZ1 1 (3) 


IN 1£5 


1 fi^/i i 1 /i i \ 
1.U043 1(H) 


U.2D44D (lo) 


u.y40z / (/) 


a a i /:q //1\ 

u.uioy (4 ) 




1.UDZ4U (13) 


A 1 £OG 

U.looy (2) 


u.ooi iz (y) 


A A 1 11 fZ\ 

U.U1 15 (D) 


/"TO 


1 gggci ( 1 a\ 
l.uyUD3 (14) 


A A/1/1/1 / T\ 
U.U^^^ (Z) 


A OCCCO 

U.oDDDZ (y ) 


A A 1 Q 1 /C\ 

U.Ulol (D ) 


/ • "J T » 

C3B 


1 1 AT *70 A \ 

1.1U3 /o (14) 


A A 1 C C 

U.U1DD (Z) 


A O 1 C 0£ /G\ 

U.olDoo (y) 


A ATT 1 /C\ 

U.UZZ 1 (D) 


1 iin a 
1 Lm5A 


i.uooy 


A A7G^ 

u.u /yo 


U. /o0 / 


A AT7* 

U.UZ / 


/ • 1 T » 

C4r> 


1 1 /IT /i £ /i c\ 
1.14240 (ID) 


A 1 AGO 

-u.iuyo (3) 


A OlAn C\ A\ 

U.OZUZ3 (1U) 


A AT/i/: /C\ 

U.UZoo (D) 


I T 1 O A 


1 KK 

1. ID ID 


A 1 T">£ 

— U. 13Zo 


A 7G11 

U. /y33 


A AIT* 

U.U3Z 




l.luo4U (lo) 


— U.ZU33 (3 ) 


U.O0300 (1U) 


A ATGC f£\ 

u.uzyD (o) 


H5BA 


1.1950 


A TOO/I 

-0.2584 


0.8658 


A AT C sfc 

0.035* 


C6B 


1.15601 (15) 


-0.1742 (2) 


0.90362 (10) 


0.0241 (5) 


H6BA 


1.1738 


-0.2377 


0.9331 


0.029* 


C7B 


1.11677 (14) 


-0.0489 (2) 


0.89915 (9) 


0.0193 (5) 


C8B 


1.09942(14) 


0.0095 (2) 


0.93695 (9) 


0.0191 (5) 


C9B 


1.04226 (14) 


0.1407 (2) 


0.90805 (8) 


0.0165 (4) 



sup-4 



supplementary materials 



C1UB 


A Oyl A AO ( \ A \ 

U.V44U5 (14) 


A 1 1 "7A 

U. 1 1 /U (2) 


U.00Z0U (0 ) 


A A 1 (A \ 

U.Uloo (4 ) 




( ' \ IT) 

CI IB 


A OA/1 1 A (1 A \ 

U.sy4J4 (14) 


A A1AC 

U.U2U5 (2) 


r\ OQAflO /OA 


U.Uloi (4) 




C1ZB 


A q/:/;i /l /i /i\ 
U. 50014 (14) 


A 1 ATA (y\ 

— U.1U2U (2) 


U.o4jU4 (V J 


A A 1 6.A (A \ 
U.U104 (4 ) 




C13B 


n ot aot 
U.82U83 (14) 


A 7 1 OA 

-U.218y (2) 


U.olZU (V) 


A A 1 AA 
U.UiyU {D) 




TJ 1 ID 


U.&U3 / 


A 7777 

— U.22 1 2 


U. / / jU 


A ATI * 
U.UZ3 




C14B 


U.8U152 (15) 


A 1 11 A /7\ 

-U.322U (2) 


U.oJ4oo (V) 


A AT 1 O 

U.UZlo {D) 






A 77AT 

U. / /U2 


A A A1 Q 




U.UZu 




CI Z>B 


A 0707A f1 C\ 

U.5262U (1 5) 


A 1AQA 

— U.3UyU (2) 


n eon 1 ^ fQ\ 


A AT 1 1 

u.uzi 1 p J 




I I 1 C T") 

hll 3d 


U.8155 


A 1 O 1 /I 

— U.3814 


U.yUjo 


A ATC* 




CloB 


A 0"7T C C /1 /I \ 

U. 8/255 (14) 


A 1 An /7\ 

-U.iy2/ (2) 


u.yzz4i (y) 


A A 1 AC 

{j.vlyj {J) 




I I 1 /CO 

riloB 


A QQQQ 


A 1 Q/1/C 

— U.1540 




A ATI * 




( • i -773 

CI /B 


A OA 1 1 /I 

U.8yi34 (13) 


A AO"7A /7\ 

— U.U8 /y (2) 


A OAAC/1 /OA 

u.oyyj4 (0) 


A A 1 C*7 //I \ 
U.UlD / (4) 




i on 

CloB 


A Cil C7C /1 /I \ 
U.y35 /& (14) 


A A/1 01 

U.U452 (2) 


a m^oi fn\ 
U.yZjol {y) 


A A 1 "7*7 /'CA 

U.U1 1 1 \p) 




i i 1 on 

riloB 


A AA/1 0 

u.yy4z 


A All "7 

U.U33 / 


u.yoZ4 


A AO 1 * 
U.UZI * 






A AAAO 


A 1 a/; A 
U. 11)64 


a An 1 


a m 1 * 
U.UZI * 




ciyB 


A A 1 1 AA /"I 1\ 

u.y 1 iyy (13) 


A 7£A7 ^7\ 

U.20y / (2) 




A A 1 £.A (A \ 

U.Ulo4 (4 ) 






u.yi/y 


A 7 AA/1 

u.2yy4 


a om 
U.oi /Z 


A ATA* 
U.UZU* 




CZUB 


A Q1 QQA (\ A\ 

u.siysu (14) 


a ion /7\ 
U.2y3 / (2) 


u.o4yuo (y ) 


A A 1 (A \ 

U.Uloo (4 ) 




CZ1B 


A "7 A A A O C\ 

u. /yyus (15) 


A 1 7A/1 /7\ 

U.32y4 (2) 


A OQ/1A1 /A\ 

u.oo4yi (y) 


A A1AA /C\ 
U.UZUU {D) 




II O 1 D 

riZlB 


A QAA1 
U.&443 


A 1 1"7 1 

U.33 / 1 


A Ci">A A 

U.yZ44 


A AO/1 * 

U.UZ4 




CZZB 


A "71T7T /1 C\ 
I), lilt 1 (15) 


A 1 CI C /7\ 

U.3535 (2) 


A Q£.ir\A ft* A\ 

U.503U4 (1U) 


A ATCA 
U.UZDU (D) 




riZZB 


A £QQ7 

u.oyy / 


U.3 /S5 


A QQ"7Q 


A A1A* 

U.U3U* 




CZ3B 


A £/1 Cin ("1 c\ 

U.o452y (15) 


A 1 A 1 H 

U.341 / (2) 


A QA£"7/1 A\ 

U.oUD /4 (1U) 


U.UZoi {d) 




rlZ3B 


A Ct»^C 

U.5&05 


A 1 C A"7 

U.35y / 


A *7A 1 A 

u. /y iu 


a An* 
U.U3Z 




CZ4B 


a /;/: c 1 a c\ 
U.6651U (15) 


A 1 A1 1 

U.3U31 (2) 


A *7*7A in /I A\ 

u. / /uiy (iu) 


U.UZoU {D) 




riZ4B 


A £1 Ql 

u.oiyj 


A 1Q1A 

U.2y2U 


A 71AQ 

u. / 3uy 


A Al 1 * 




rnrn 

CZ!)B 


A 1 1 A /1 A\ 

U. /5 1 ly (14) 


A !OA"7 

U.28U / (2) 


A *7A I CC /A\ 

U. /y[jj {y) 


A A1AT 
U.UZUZ {D) 




I I "> C I) 


a 7 

I). /63 / 


A 1 CCA 

U.255y 


A H C 


A AO/1 * 

U.UZ4* 




CZoB 


A A07C/1 ^1 1\ 

U.ya /54 (13) 


U.34/U (2) 


a mo 1 /i 

u.yzzi4 (y j 


A A 1 OA fZ\ 

U.UloU [p ) 




HZoB 


A A7/1 1 

u.y /43 


A 1 Z£. 1 

U.3561 


A A/1A/1 

u.y4y4 


a An* 

u.uzz* 




C27B 


1.01105 (14) 


0.4886 (2) 


0.91226 (9) 


0.0228 (5) 




H27B 


0.9744 


0.5623 


0.9112 


0.027* 




H27D 


1.0034 


0.4900 


0.8764 


0.027* 




C28B 


1.14705 (14) 


0.3275 (2) 


0.97163 (9) 


0.0210 (5) 




H28D 


1.1681 


0.3122 


0.9491 


0.025* 




H28E 


1.1923 


0.2938 


1.0105 


0.025* 




Atomic displacement parameters (A ) 










U u 


U 22 


TV 33 rr 12 

u u 


TV 13 

u 


u 


S1A 


0.0213 (3) 


0.0209 (3) 


A All! /1\ A AA0 1 

U.U32/(3) U.UU51 (2) 


A A 1 1 A f1\ 

U.U13y (3 ) 


A AA£T f1\ 

U.UU02 (3 ) 


OlA 


0.0215 (8) 


0.0199 (9) 


A A111 /O 1 ! A AAA7 (1\ 
U.U223 (0) U.UUU / (/) 


A A 1 CA fl\ 
U.U15U ( /) 


A AA1£ (1\ 

U.UU30 ( /) 


02A 


0.0270 (9) 


0.0345 (10) 


A AT 1 A iO\ A AACC ZO\ 

U.U2iy (8) -U.UU55 (8) 


A A 1 A O i1\ 

U.U148 ( /) 


A AAOC /"7\ 

-0.0085 (7) 


03A 


0.0248 (9) 


0.0214(9) 


0.0183 (7) 0.0026 (7) 


0.0152 (7) 


0.0017(6) 


N1A 


0.0166(10) 


0.0172(10) 


0.0187 (9) 0.0026 (8) 


0.0114(8) 


0.0021 (7) 


CIA 


0.0129(11) 


0.0209 (12) 


0.0173 (10) 0.0054 (9) 


0.0096 (9) 


0.0026 (9) 


C2A 


0.0136 (11) 


0.0193 (12) 


0.0191 (10) 0.0021 (9) 


0.0099 (9) 


0.0006 (9) 


C3A 


0.0194(12) 


0.0271 (13) 


0.0215 (11) 0.0014 (10) 


0.0134(10) 


0.0000(10) 



sup-5 



supplementary materials 



f^A A 

C4A 


n no^/i 
U.UZJ4 


pi i\ 
(13) 


n m 1 n 
U.U3 1U 


(15) 


n m 1 o 
U.U3 1Z 


pi i\ 
(13) 


n nnno pi 1 \ 
U.UUUo (11) 


n mnc p 1 1 \ 
U.UZUj (11) 


n Aficn pi 1 \ 
U.UUjy (11) 


CD A 


n no/^i 
U.UZ03 


P1 A\ 

(14) 


n noon 
U.UZZU 


pi 1^ 
(13) 


n mm 
U.U3yi 


P1 /1\ 

(14) 


n nn oo ( \\ \ 

— u.uuzy (ii) 


n no 1 o p 1 o\ 
U.UZ1Z (1Z) 


n nn in pi 1 \ 
U.UUiy (11) 


CoA 


p. p.0 i c 

U.UZ1 j 


pi ia 
(13) 


n mnc 
U.UZUj 


P1 1\ 

(13) 


n m 1 < 
U.U3 1 j 


P1 1\ 

(13) 


n nn 1 /i pi n\ 
— U.UU14 (1U) 


A AI CI 

U.UI Jl (11) 


n nnon p 1 n\ 
— U.UU3U (1U) 


PO a 

C / A 


n n 1 cc 
U.UIjj 


P1 0\ 

(12) 


n no 1 £ 
U.UZlo 


P1 OA 

(12) 


n no 1 o 

u.uziy 


P1 1 \ 

(11) 


n nn 1 /i pq\ 
U.UU14 (y ) 


n n 1 no fQ\ 
U.U1UZ (y ) 


n nn 1 o pq\ 

— u.uuiy (y) 


po a 

toA 


n n 1 ^n 

u.uioy 


P 1 1 \ 
I 11 ) 


n no 1 c 
U.UZ 1 J 


P1 0\ 

(12) 


n n 1 qq 

u.uiyo 


P 1 1 \ 


n nnon pq\ 

u.uuzu (y ) 


n n 1 1 1 po\ 
U.UI 1 1 (y) 


n nno/^ pn\ 

— u.uuzo (y) 


r^o a 
C VA 


pi pi i /:c 
U.UIOJ 




n m so 

u.uioy 




n n 1 pu 
U.Ulol 


(1U) 


n nm^ pqa 
u.uu3 j (y ) 


n n 1 no pqa 
u.uiuy (y ) 


n nn 1 ^ /'o^ 
u.uuio (y ) 


C1UA 


n n 1 07 
U.Ulo / 


l AA J 


n m 7n 
U.UI /U 


(\ 1 ^ 


n n 1 7Q 
U.UI /y 


(1U) 


n nno7 p^q^ 
u.uuz / (y) 


n n 1 oo pqa 
u.uizy (y ) 


n nn 1 n p^qa 
U.UUlU (y ) 


CI 1 A 


n n 1 co 
U.UI jy 


l AA J 


n m 
U.Uloo 




n n 1 oi 
u.uiy3 


(1U) 


n nn 1 1 pqa 
u.uui3 (y) 


n n 1 1 7 pqa 
u.ui i / (y) 


n nn 1 1 pqa 
u.uui 3 (y ) 


C1ZA 


A AIM 

U.U13 / 


p 1 1 A 

(11) 


a ai /i/: 

U.U140 


pi i \ 

(ii) 


n n 1 7^ 
U.UI / j 


pi (\\ 
(10) 


n nnno po\ 
— U.UUUZ (o) 


n nnoi pq\ 

u.uuy3 (y) 


n nn 1 o po\ 
U.UU1Z (o ) 


p i i a 

CI 3 A 


U.UZU4 


P1 0\ 

(12) 


n m 
U.UIoj 


pi i \ 

(ii) 


n n 1 Qt. 
U.Uloo 


P1 (\\ 

(10) 


n AflAC PO\ 

U.UUUj (y) 


n n 1 1 n fa\ 

u.ui iy (y) 


n nn 1 o pn\ 
U.UUlo (y ) 


pi /I A 

C14A 


p. n0/1£ 

U.UZ40 


P1 1A 

(13) 


n m ^o 
U.UloZ 


P1 OA 

(12) 


n no 1 1 
U.UZ1 1 


(ii) 


n nn/i ^ pi n\ 
U.UU4J (1U) 


n n 1 o^ pi n\ 
U.UIZj (1U) 


n nn^n pq\ 
U.UUjU (y ) 


p i c A 


U.UZ4y 


/'I 0\ 

(12) 


n n 1 1 
U.Ulol 


P1 0\ 

(12) 


n no/i 1 
U.UZ41 


(ii) 


n nn 1 n pi n\ 
U.UU1U (1U) 


A AKI PI A\ 

u.uioi (iu) 


n nn 1 1 pq\ 
—U.UUI 1 (y ) 


CI OA 


a noon 
U.UZ3U 


P1 OA 

(12) 


n m 7^ 
U.UI / J 


P1 0\ 

(12) 


n n 1 oo 
U.Uloo 


P1 f\\ 

(10) 


n nnn/i pq\ 
— U.UUU4 (y) 


n n 1 /i 1 p 1 n\ 
U.U141 (1U) 


n nnn/^ pn\ 
—U.UUUo (y) 


pi 7A 
CI /A 


A A1 CC 

U.UIjj 


l AA J 


n m 
U.UI Jo 


p^i 1 ^ 


n n 1 ci 
U.Ulo3 


(1U) 


n nn 1 1 p^qa 
u.uui i (y) 


n n 1 n^ pqa 
u.uiuj (y ) 


n nnno poa 
u.uuuz (y ) 


pi OA 

CI 5 A 


n mm 
U.UZU1 




n m 7 1 
U.UI / 1 


(\ 1 ^ 


n n 1 co 

u.uioy 


(10) 


n nn/in pqa 
u.uu4u (y ) 


n n 1 ic fo\ 

u.ui3o (y ) 


n nn/i 1 pqa 
u.uu4i (y) 


pin a 

civA 


n n 1 70 
U.U1 12 


pi 1 \ 

in) 


n m 
U.UIjj 


(ii) 


n n 1 
U.Uloo 


pi n^ 
(10) 


n nm 1 po\ 
U.UU31 (y) 


A A11£ PCl\ 

u.ui io (y) 


n nn i n 

u.uuiy (o ) 


POP, A 

CZUA 


U.U1 /I 


pi 1 \ 

(ii) 


n m oi 
U.U1Z3 


pi i \ 

(ii) 


n no 1 o 
U.UZlo 


pi n~\ 
(10) 


n nn 1 o (Ci\ 

u.uuiy (y ) 


n n 1 io pn\ 

u.ui3z (y ) 


n nnn 1 pn\ 
U.UUU1 (y) 


f 1 A 

CZ1A 


n non^ 
U.UZUo 


P1 OA 

(12) 


n m 77 
U.UI / / 


P1 o\ 
(12) 


n n 1 on 

u.uiyu 


P1 (\\ 
(10) 


n nnoo pq\ 

u.uuzo (y ) 


a ah? pn\ 
U.UIZj (y) 


n nn 1 n pq\ 
U.UUlU (y ) 


POO A 
CZZA 


n no77 
U.UZ / / 


(13) 


n m co 
U.UloZ 


P^1 0~\ 

{12) 


n mm 
U.U3U3 


(\ o"\ 
(1Z) 


n nnnn (\ c\\ 
U.UUUU (1U) 


n noio / 1 1 \ 
U.UZ3Z (11) 


n nnoo (\ c\\ 
U.UUZo (1U) 


P") 7 A 

CZ3A 


n n 1 77 
U.U1 / / 


pi o\ 
(12) 


n no 1 7 
U.UZ1 / 


P1 1A 

(13) 


n noo^ 

u.uzyj 


P1 0\ 

(12) 


n nno/i p 1 n\ 
— U.UUZ4 (1U) 


n n 1 ^n p 1 n\ 
U.UI jU (1U) 


n nnn^ p 1 n\ 
—U.UUUo (1U) 


PO /I A 

CZ4A 


n nonn 
U.UZUU 


P1 1\ 

(13) 


n noon 
U.UZoU 


P1 A\ 

(14) 


n noio 
U.UZ3Z 


P1 1 \ 

(11) 


n nn 1 7 pi n\ 
U.UUI / (1U) 


n n 1 1 n p 1 n\ 
U.UI 1U (1U) 


n nm o pi n\ 
U.UU3Z (1U) 


PO < A 

CZjA 


n noon 
U.UZZU 


P1 0\ 

(12) 


n m qa 

u.uiy4 


P1 0\ 

(12) 


n n 1 Q7 

u.uiy / 




n nn 1 ^ pq\ 
U.UUI j (y) 


n r\ i pq\ 

U.U133 (y) 


n nm 1 pg\ 
U.UU31 (y) 


POA A 
CZOA 


U.Ulo4 


(1Z) 


n m 7C 
U.UI /o 


(\ o"\ 
(1Z) 


n nono 

U.UZUZ 


P^1 c\\ 
(10) 


n nn/i/i pqa 
U.UU44 (y ) 


n n 1 o^ fQ\ 
U.UIZj (y ) 


n nn/i 1 p^q^ 
U.UU41 (y) 


P07 A 

CZ /A 


n nom 
U.UZU1 


pi o\ 
(12) 


n m 7i 
U.UI / 3 


P1 o\ 
(12) 


n mn/i 
U.U3U4 


P1 o\ 
(12) 


n nn/i o pi r\\ 
U.UU4Z (1U) 


n n 1 1 ^ p 1 n\ 
U.U13J (1U) 


n nm o pi n\ 
U.UU3o (1U) 


PTO A 

CZoA 


n n 1 
U.UIoj 


pi 1 \ 
I 11 ) 


n noo^ 
U.UZZj 


PI 0~\ 

(12) 


n no 1 /i 
U.UZ14 


P1 1 A 


n nn^o fn\ 
U.UUjo (y ) 


n n 1 1 1 pn\ 
U.U113 (y) 


n nm 1 pn\ 
U.UU31 (y) 


C 1 T> 


n n 1 oo 

u.uiyo 


( j ) 


n m o^; 
u.uiyo 




n noo7 
u.uzy / 


P1\ 


n nnpu p^o^ 
U.UUol (Z) 


n n 1 1 c pia 
U.UI lo (3 ) 


n nni7 p^o^ 
U.UU3 / (Z) 


p. 1 r> 


n noii 
U.UZ33 


PO\ 

( y ) 


n mm 
U.UZU / 


PO\ 

(y) 


n no/^o 
U.UZoZ 


PO\ 

(°) 


n nn 1 P7\ 
U.UUlo ( /) 


n n 1 77 P7\ 
U.UI 1 1 {!) 


n nn/i /i P7\ 
U.UU44 ( /) 


ppo 


n no/i 1 
U.UZ41 


PQ\ 

( y ) 


n no c 1 
U.UZ J 1 


PQA 


n n 1 oi 

u.uiy3 


PO\ 
(«) 


n nn 1 o P7\ 
U.UUlo ( /) 


n n 1 1 o P7\ 
U.UI 1Z ( /) 


n nn/^o P7\ 
U.UUoZ (/) 


<J3r> 


n no/in 
U.UZ4U 




n noi 1 
U.UZ3 1 


PO\ 


n n 1 70 

u.ui /y 


PQ\ 

(o) 


n nno/i P7\ 
— U.UUZ4 ( /) 


U.U130 ( /) 


n nnno P/^\ 
—U.UUUo (0) 


\ti r> 
IN 1£5 


n n 1 /io 
U.U14y 




n m 7^ 
U.UI / j 


(10) 


n n 1 70 
U.UI /y 




n nmo p^7"\ 
U.UU3Z {/ ) 


n nno7 pca 
u.uuy/ (o) 


n nnoi p^7^ 
U.UUZ3 {/ ) 


p i r> 
Clr5 


a fine 
U.UIZo 


H 1 "l 
(U) 


n no 1 c 
U.UZ 1 o 


(12) 


n n 1 £C 
U.U 1 Oo 


(10) 


n nno 1 p^q"\ 
u.uuz i (y) 


n nncc po~\ 
u.uuoo (y ) 


n nnn/i pqa 
U.UUU4 (y) 


pn 

CZB 


n n 1 1 /; 
U.Ulio 


n 1 \ 

(ii) 


n no 1 n 
U.UZ1U 


(12) 


n n 1 £o 

u.uioy 


f' 1 n\ 

(10) 


n nn 1 /i 
-U.UU14 (y) 


n nnon /oa 
U.UUoU (y) 


n nnn/i /n\ 
-U.UUU4 (y) 


C3r> 


n n 1 on 

u.uiyu 


PI OA 

(12) 


n no/^o 
U.UZoo 


P1 1\ 

(13) 


n nooo 

u.uzzy 


P1 1 A 

(ii) 


n nnm p 1 n\ 
— U.UUU3 (1U) 


n n 1 /in p 1 n\ 
U.U14U (1U) 


n nnm p 1 n\ 
— U.UUU3 (1U) 


C4r> 


n no^i 
U.UZoj 


pi i\ 
(13) 


n nooo 

u.uzyz 


C\ A\ 

(14) 


n nooi 
U.UZo3 


P1 0\ 

(12) 


n nnno f\'\\ 
—U.UUUo (11) 


n n 1 oo (~\~\\ 
U.Uloo (11) 


n nn^o f\'\\ 
— U.UUjy (11) 


PCD 

CjB 


n mm 
U.U3U1 


(14) 


n noi 1 
U.UZ3 1 


/1 1\ 

(13) 


n m *7i 
U.U3 /3 


(14) 


n nm a 1 \ 
U.UU34 (11) 


n no i *7 p i o\ 
U.UZ1 / (1Z) 


n nno a pi 1 \ 
— U.UUZ4 (11) 


Cor> 


n noo< 
U.UZZj 


P1 1A 

(13) 


n n 1 n 1 

u.uiy 1 


P1 1\ 

(13) 


n no77 
U.UZ / / 


P1 0\ 

(12) 


n nn 1 7 pi n\ 
U.UUI / (1U) 


n n 1 in p 1 n\ 
U.U13y (1U) 


n nn 1 ^ pi n\ 
U.UUIj (1U) 


C/r> 


n n 1 i/i 
U.U1 34 


PI 1 A 
I 11 ) 


n m qq 

u.uiyo 


P1 0\ 

(12) 


n non7 
U.UZU / 


P1 1 \ 


n nn 1 o po\ 
— U.UU1Z (y) 


n nno^ pq\ 
U.UUoj (y) 


n nnnc pn\ 
U.UUUj (y) 


POD 

Cor> 


A A1CT 

U.U1 JJ 


p 1 1 ^ 
l AA J 


A AI Q1 

u.uiy i 


{12) 


n n 1 C£ 
U.Uloo 


f^i n~\ 
(1U) 


n nn/i7 pqa 
U.UU4 / (y) 


n nnoo pqa 
U.UUoZ (y ) 


n nno/i p^qa 
U.UUZ4 (y) 


P'OO 

CVr> 


n n 1 cg 

u.ui jy 


PI 1 A 


n m 77 
U.UI / / 


pi 1 \ 


n n 1 7^ 
U.UI / j 


pi n^ 
(10) 


n nn 1 1 pq\ 

-u.uui 3 (y) 


n n 1 1 1 pq^ 

u.ui 1 1 (y) 


n nnno pq\ 

—u.uuuo (y) 


p 1 piO 

ClUr> 


n n 1 7^ 
U.UI / j 


l AA J 


n m ^£ 
U.Uloo 


p^1 1 "\ 

l u ) 


n n 1 7C 
U.UI /o 


p^i r\~\ 
(1U) 


n nn/i 1 fQ\ 
u.uu4i (y) 


A A11Q pn\ 

u.ui iy (y) 


n nmc pqa 
u.uu3j (y) 


pi ID 

CI 1£5 


n n 1 ^n 
U.UloU 


t u ) 


A A17/I 

U.UI /4 




n n 1 7£ 
U.UI /o 


(10) 


n nnnc pqa 
u.uuuo (y ) 


A AI 1 C PQ\ 

u.ui i j (y) 


n nnnp; pqa 
u.uuuo (y) 


p i or> 
ClZr> 


n n 1 c 7 
U.UI J / 


pi 1 \ 

(ii) 


n n 1 a i 
U.U143 


pi 1 \ 

(11) 


n n 1 o^ 

u.uiyj 


P1 fW 

(10) 


n nn 1 1 ^n\ 
U.UUI 3 (y ) 


n n 1 nn fa\ 

u.uiuy (y ) 


n nnnn pn\ 

u.uuuy (y ) 


P 1 IT) 

C13r> 


n n 1 nn 

u.uiyy 


P1 OA 

(12) 


n m 7n 

u.ui /y 


P1 OA 

(12) 


n n 1 7i 
U.UI /3 


pi n\ 
(10) 


n nnnn pn\ 
U.UUUU (y ) 


n n 1 n^ pn\ 

u.uiuj (y ) 


n nnon fn\ 

—u.uuzu (y) 


C14B 


0.0249 


('I 1\ 

(13) 


0.0152 


c\ o\ 

(12) 


0.0235 


( 1 1 \ 

(11) 


-0.0041 (10) 


f\ f\-\ Af\ / 1 f\\ 

0.0140 (10) 


-0.0043 (9) 


C15B 


0.0255 


(13) 


0.0164 


(12) 


0.0230 


(11) 


-0.0028 (10) 


0.0157(10) 


0.0022 (9) 


C16B 


0.0220 


(12) 


0.0179 


(12) 


0.0203 


(11) 


-0.0030 (9) 


0.0138 (10) 


-0.0021 (9) 


C17B 


0.0136 


(11) 


0.0145 


(11) 


0.0185 


(10) 


-0.0004 (8) 


0.0097 (9) 


-0.0011 (8) 


C18B 


0.0189 


(12) 


0.0195 


(12) 


0.0176 


(10) 


-0.0037 (9) 


0.0125 (9) 


-0.0018(9) 


C19B 


0.0181 


(11) 


0.0143 


(11) 


0.0182 


(10) 


-0.0031 (9) 


0.0119(9) 


-0.0028 (8) 



sup-6 



supplementary materials 



CZUr5 


fl (11 71 f 1 1 \ 
U.U1 /I (11) 


A AIIO (\\ \ 

U.U1 15 (1 1 ) 


A ATI/1 / 1 1 \ 
U.UZ34 (11) 


n aai7 fQ\ 
U.UU3 / (V) 


A A 1 T/C fQ\ 
U.U 1 3d (V ) 


A A A 1 A / A\ 
U.UU1V [y) 


( •-) i r> 

CZlr> 


n m 1 ^ ^ 1 y\ 
O.OZIj (12) 


a m oi /'i t\ 
U.Ulo3 (1Z) 


A ATTA / 1 1 \ 

U.UZZU (11) 


a aao 1 
—0.0021 (V) 


A A 1 A 1 ( 1 A\ 

U.U143 (1U) 


A AA1"7 fCl\ 

—0.00 i 1 (y) 


CZZr5 


O.OZ /I (14) 


U.UZ1 / (13) 


A AT.1Q (\ ta 
U.U33o 


a aai a a\ 
0.0030 (10) 


A AT T C /I 1 \ 

U.UZZj (11) 


A AAOA (\ C\\ 

O.OOoO (10) 


C23B 


0.0167 (12) 


A AT /II /n\ 

0.0243 (13) 


A AT CT /I 1\ 

0.0352 (13) 


r\ AAA 1 /1 A\ 

0.0001 (10) 


AA1/1C /1 1 \ 

0.0145 (11) 


A AAT A / 1 1 \ 

-0.0039 (11) 


C24B 


0.0212 (13) 


0.0246(13) 


0.0251 (12) 


-0.0021 (10) 


0.0106 (10) 


-0.0029 (10) 


C25B 


0.0208 (12) 


0.0199(12) 


0.0218(11) 


-0.0008 (9) 


0.0141 (10) 


-0.0027 (9) 


C26B 


0.0158(11) 


0.0188(12) 


0.0203 (10) 


-0.0018(9) 


0.0116(9) 


-0.0012(9) 


C27B 


0.0180(12) 


0.0186(12) 


0.0276 (12) 


-0.0033 (9) 


0.0118(10) 


-0.0026 (10) 


C28B 


0.0186(12) 


0.0219(13) 


0.0229 (11) 


-0.0033 (10) 


0.0129(10) 


-0.0003 (9) 



Geometric parameters (A, °) 



SI A — C27A 


1.811 (2) 


SIB — C27B 


1.813 (2) 


SI A— C28A 


1.818 (2) 


SIB— C28B 


1.822 (2) 


OlA — CIA 


1.214 (2) 


OIB — C1B 


1.212 (2) 


02A — C8A 


1.215 (2) 


02B — C8B 


1.209 (2) 


03A — C11A 


1.220 (2) 


03 B — CUB 


1.225 (2) 


N1A— C9A 


1.452 (3) 


NIB — C9B 


1 449 (3) 


N1A — C28A 


1.461 (3) 


NIB — C28B 


1 .463 (3) 


N1A — C26A 


1.485 (3) 


NIB — C26B 


1 .486 (3) 


CIA — C2A 


1.476 (3) 


C1B — C2B 


1.472 (3) 


CIA — C9A 


1.568 (3) 


C1B — C9B 


1.559 (3) 


C2A — C3A 


1.394 (3) 


C2B — C3B 


1.389 (3) 


C2A — C7A 


1.396 (3) 


C2B — C7B 


1 .402 (3) 


C3A — C4A 


1.386 (3) 


C3B— C4B 


1.385 (3) 


C3A — H3AA 


0.9500 


C3B — H3BA 


0.9500 


C4A — C5A 


1.400 (3) 


C4B — C5B 


1 .400 (3) 


C4A — H4AA 


0.9500 


C4B — H4BA 


0.9500 


C5A— C6A 


1.388 (3) 


C5B— C6B 


1.387 (3) 


C5A — H5AA 


0.9500 


C5B — H5BA 


0.9500 


C6A — C7A 


1.396 (3) 


C6B — C7B 


1.389 (3) 


PA A TJA A A 
^D/\ 1 1 0 A A 


a ncnn 
u.y JUU 


^Or5 — rlor5/\ 


a ncnn 
u.y JUU 


C7A— C8A 


1.478 (3) 


C7B— C8B 


1.477 (3) 


C8A— C9A 


1.539 (3) 


C8B— C9B 


1.550 (3) 


C9A— CI OA 


1.563 (3) 


C9B— CI 0B 


1.569 (3) 


C10A— C11A 


1.542 (3) 


C10B— CUB 


1.537 (3) 


CI OA— CI 8 A 


1.547 (3) 


CI 0B— C18B 


1.549 (3) 


CI OA— C19A 


1.563 (3) 


CI 0B— C19B 


1.554 (3) 


C11A— C12A 


1.464 (3) 


CUB— C12B 


1.468 (3) 


C12A— C17A 


1.396 (3) 


C12B— C17B 


1.396 (3) 


C12A— C13A 


1.400 (3) 


C12B— C13B 


1.398 (3) 


C13A— C14A 


1.382 (3) 


C13B— C14B 


1.380(3) 


C13A— H13A 


0.9500 


C13B— H13B 


0.9500 


C14A— C15A 


1.402 (3) 


C14B— C15B 


1.407 (3) 


C14A— H14A 


0.9500 


C14B— H14B 


0.9500 


C15A— C16A 


1.391 (3) 


C15B— C16B 


1.383 (3) 


C15A— H15A 


0.9500 


C15B— H15B 


0.9500 


C16A— C17A 


1.390 (3) 


C16B— C17B 


1.390 (3) 


C16A— H16A 


0.9500 


C16B— H16B 
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£ 1 Z (1\ 

— ol.j (3) 


C18A- 


PIOA P| 1 A PITA 

— C1UA — C11A — C12A 


1.5 (2) 


PIOD P 1 AO PI ID p 1 TO 

C 1 ots — C 1 Uts — C 1 1 ts — C 1 2ts 


A O C-i \ 

-4.8 (2) 


pn a 

cva — 


PIOA pi 1 A pn a 

-C1UA — C11A — C12A 


ai ( 1 a\ 
— 1ZZ.43 (iy) 


P 1 OO P 1 AO PI ID P1TO 

c i y ts — c i uts — c 1 1 ts — c 1 2ts 


nn oi ( 1 a\ 

-izy.ol (ly) 


pint 


PIOA P| 1 A pnA 

— C1UA — C11A — C12A 


nc AA / 1 o\ 

LlD.yy (lo) 


POD P 1 AO PI ID P1TD 

cyts — c i uts — c 1 1 ts — c 1 2ts 


in /r *7 SI A\ 

11 /.o / (ly) 


03A- 


-C11A— C12A— C17A 


1 Iy.5 (z) 


PTO PI ID p 1 TO p 1 to 

U3ts — Cllts — C12ts — CI /ts 


1 *7A A 

—1 /y.u yl) 


C10A- 


-C11A— C12A— C17A 


-0.5 (2) 


P 1 AO PI ID P1TO pnn 

ciuts — cuts — ci2ts — ci /ts 


1 A 

1.9 (2) 


03A- 


-C11A— C12A— C13A 


0.5 (4) 


PTO PI ID P1TD P1TD 

U3ts — CI Its — C12ts — C13ts 


A O { A\ 

O.o (4) 


C10A- 


-C11A— C12A— C13A 


1 *70 A 

—1 /y.4 (z) 


P 1 AO PI ID P1TD PI TO 

C 1 Uts — C 1 1 ts — C 1 2ts — C 1 3 ts 


1 TO A /T\ 
— 1 /0.4 (2) 


C17A- 


-CI 2 A— C13A— C14A 


(1 1 /1\ 

—V.5 (5) 


pnD P1TD P1TD PI AD 

CI /ts — C12ts — C13ts — C14ts 


A T PT\ 

—0.3 (i) 


Cl 1 A— C 1 2 A— C 1 3 A— C 1 4 A 


1 "70 ^1 PT\ 

1 /0.4 (2) 


pi ID p 1 TO P1TD PUD 

C 1 1 ts — C 1 2ts — C 1 3ts — C 1 4ts 


1 TO O PT\ 

i /y.y (2) 


C12A- 


-CI 3 A— C14A— C15A 


0.2 (3) 


P1TD P1TD PI/ID P1CD 

C12ts — C13ts — C14ts — C15ts 


-0.8 (3) 


C13A- 


-CI 4 A— C15A— C16A 


0.1 (3) 


C13B— C14B— C15B— C16B 


1.2 (3) 


C14A- 


-CI 5 A— C16A— C17A 


-0.4 (3) 


C 1 4B— C 1 5B— C 1 6B— C 1 7B 


-0.5 (3) 


C15A- 


-CI 6 A— C17A— C12A 


0.3 (3) 


C 1 5B— C 1 6B— C 1 7B— C 1 2B 


-0.6 (3) 


C15A- 


-CI 6 A— C17A— C18A 


-177.5 (2) 


C 1 5B— C 1 6B— C 1 7B— C 1 8B 


177.9 (2) 


C13A- 


-CI 2 A— C17A— C16A 


0.1 (3) 


C 1 3B— C 1 2B— C 1 7B— C 1 6B 


1.1 (3) 
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C11A— C12A— C17A— C16A -178.88 (19) 

C13A— C12A— C17A— C18A 178.18(19) 

C11A— C12A— C17A— C18A -0.8(2) 

C16A— C17A— C18A— C10A 179.6(2) 

C 1 2 A— C 1 7 A— C 1 8 A— C 1 OA 1 . 7 (2) 

C11A— C10A— C18A— C17A -1.9(2) 

C9A— C10A— C18A— C17A 122.81 (18) 

C19A— C10A— C18A— C17A -125.90 (18) 

C11A— C10A— C19A— C20A -65.5(2) 

C18A— C10A— C19A— C20A 54.2(2) 

C9A— C 1 OA— C 1 9A— C20A 173.76 (17) 

C11A— C10A— C19A— C26A 163.90 (17) 

C18A— C10A— C19A— C26A -76.4(2) 

C9A— C 1 OA— C 1 9 A— C26A 43 .20 ( 1 8) 

C26A— C19A— C20A— C21A 25.0(3) 

C 1 0 A— C 1 9 A— C20 A— C2 1 A -97 . 8 (2) 

C26A— C19A— C20A— C25A -151.99(19) 

C10A— C19A— C20A— C25A 85.2 (2) 

C25A— C20A— C21A— C22A 2.3 (3) 

C19A— C20A— C21A— C22A -174.7 (2) 

C20A— C21A— C22A— C23A -1.4(3) 

C21A— C22A— C23A— C24A -0.7(3) 

C22A— C23A— C24A— C25A 1.9(3) 

C23A— C24A— C25A— C20A -0.9 (4) 

C21A— C20A— C25A— C24A -1.2(3) 

C19A— C20A— C25A— C24A 176.0 (2) 

C9A — N1A — C26A — C27A 115.77(18) 

C28A— N1A— C26A— C27A -18.3 (2) 

C9 A — N 1 A — C2 6 A — C 1 9 A -7.9(2) 

C2 8 A — N 1 A — C2 6 A — C 1 9 A -142.03 (17) 

C20A— C19A— C26A— N1A -153.37 (17) 

C10A— C19A— C26A— N1A -23.1 (2) 

C20 A— C 1 9 A— C26 A— C27 A 87 . 6 (2) 

C10A— C19A— C26A— C27A -142.16(18) 

N1A— C26A— C27A— S1A 36.06 (19) 

C19A— C26A— C27A— S1A 152.76 (16) 

C28A— S1A— C27A— C26A -35.51 (16) 

C9A— N1A— C28A— S1A -138.76 (15) 

C26A — N1A — C28A — SI A -8.4(2) 

C27A — SI A — C28A — N1A 25.99 (16) 

Hydrogen-bond geometry (A, °) 

D—H-A D — H 

C15A— H15A-02A' 0.95 
C16B— H16B-N1B" 0.95 
C18B— H18B-02B 0.99 
C18A— H18C-02A 0.99 
C19A— H19A-01A 1.00 



C 1 1 B— C 1 2B— C 1 7B— C 1 6B 


1 *7n i o /i n\ 

—1 /v.io (ly) 


C13B- 


— C12B- 


-C17B- 


-C18B 


—1 //.o/ (ly) 


C 1 1 B— C 1 2B— C 1 7B— C 1 8B 


2.1 (2) 


C16B- 


-C17B- 


-C18B- 


-C10B 


1 lb. 5 {!) 


C12B- 


-C17B- 


-C18B- 


— CI OB 


-5.1 (2) 


C 1 1 B— C 1 OB— C 1 8B— C 1 7B 


5.8 (2) 


C19B- 


-C10B- 


-C18B- 


-C17B 


111 nn ( 1 o\ 
131.UU \ v<S) 


C9B- 


-C10B- 


-C18B- 


-C17B 


—ii /.y4 (io) 


C 1 1 B— C 1 OB— C 1 9B— C20B 


03. y {!) 


C18B- 


— C10B- 


— C19B- 


— C20B 


— D4.4 [2) 


C9B— 


-C10B— 


-C19B— 


-C20B 


-[ /3.UU (lo) 


C11B- 


— C10B- 


— C19B- 


— C26B 


-lo4.3 / (1 /) 


C18B- 


— C10B- 


-C19B- 


— C26B 


ID. 3 (1) 


C9B— 


-C10B- 


-C19B- 


-C26B 


A1 11 C\ 0\ 

—43.31 \\o) 


C26B- 


-C19B- 


-C20B- 


-C25B 


Ijl.z yl) 


C10B- 


-C19B- 


-C20B- 


-C25B 


— o /.3 {!) 


C26B- 


-C19B- 


-C20B- 


— C21B 


— zo.3 (3) 


C10B- 


-C19B- 


-C20B- 


-C21B 


y3.Z [2) 


C25B- 


-C20B- 


-C21B- 


-C22B 


-1.3 (3) 


C19B- 


— C20B- 


-C21B- 


— C22B 


1 /o.l {2} 


C20B- 


— C21B- 


-C22B- 


— C23B 


U.O (3) 


C21B- 


-C22B- 


-C23B- 


-C24B 


U.y (4) 


C22B- 


-C23B- 


-C24B- 


-C25B 


1 O ( A\ 

-1.8 (4) 


C23B- 


— C24B- 


-C25B- 


-C20B 


1 1 ( A\ 

1.1 (4) 


C21B- 


— C20B- 


-C25B- 


— C24B 


0.5 (3) 


C19B- 


-C20B- 


-C25B- 


-C24B 


— 1 /y.U [2) 


C9B- 


-N1B — C26B — i 


C27B 


11^ A"> n o\ 
— 110.42 (Is) 


C28B- 


— N1B- 


-C26B- 


-C27B 


ly.o [2) 


C9B- 


-N1B — C26B — C19B 


7.2 (2) 


C28B- 


— N1B- 


-C26B- 


-C19B 


1/11 1 Q 

143.36 ( i 1) 


C20B- 


-C19B- 


-C26B- 


—NIB 


1 C 1 OO /1 Q\ 

151.62 (16) 


C10B- 


-C19B- 


-C26B- 


—NIB 


23. / (2) 


C20B- 


-C19B- 


-C26B- 


-C27B 


— yu.u (I ) 


C10B- 


-C19B- 


-C26B- 


-C27B 


1/11 01/10\ 

141.63 (16) 


N1B— C26B- 


-C27B- 


-SIB 


-37.88 (19) 


C19B- 


— C26B- 


-C27B- 


-SIB 


-153.91 (16) 


C28B- 


-S1B- 


-C27B- 


-C26B 


37.12 (16) 


C9B- 


-N1B— C28B— : 


31B 


140.55 (15) 


C26B- 


— N1B- 


-C28B- 


-SIB 


8.0 (2) 


C27B- 


-S1B- 


-C28B- 


-NIB 


—20.03 (1 J) 




K-A 




D-A 


D — H 




2.51 




3.235 (3) 


134 




2.48 




3.383 (3) 


159 




2.33 




3.070 (4) 


131 




2.40 




3.167 (4) 


133 




2.37 




3.075 (4) 


127 



-A 
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C19B— H19B-01B 1.00 2.40 3.086(4) 125 

C23A— H23A-01B iii 0.95 2.50 3.209 (4) 132 

C23B— H23B-01A 0.95 2.58 3.227 (4) 126 
Symmetry codes: (i) -x+l, -y+2, -z+2; (ii) -x+2, -y, -z+2; (iii) x-\,y, z. 
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